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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.1 14, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 1/28/2008 has been entered. 

Currently, claims 1, 4, 6-23 and 29-34 are pending. 

Any rejections and objections not reiterated in this action have been withdrawn. 

Election/Restrictions 
Applicant elected Group I with traverse in the reply filed on 7/1/2005. 
Claims 17-23 are withdrawn from further consideration pursuant to 37 CFR 1.142(b), as 

being drawn to a nonelected invention, there being no allowable generic or linking claim. 

Applicant timely traversed the restriction (election) requirement in the reply filed on 7/1/2005. 
Currently, claims 1, 4, 6-16 and 29-34 are under consideration. 

Response to Arguments - 35 USC § 112 

Applicant's arguments, see pages 3-8, filed 1/28/2008, with respect to the rejection of 
claims 1, 4, 6-16 and 29-34 under 35 U.S.C. 1 12, first paragraph, have been fully considered and 
are persuasive. The previous rejection of claims 1, 4, 6-16 and 29-34 has been withdrawn. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 1, 4, 6-9, 1 1-16 and 29-34 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Feigner et al (US Patent No. 5,580,859, cited in a prior action; see the entire 
reference) in view of Chen et al (WO 99/20774, cited in a prior action; see the entire reference) 
and Fomsgaard (WO 00/29561 A2; see the entire reference). This is a new rejection. 

Feigner et al teach pharmaceutical compositions comprising a pharmaceutically 
acceptable carrier and a modified mRNA that encodes a polypeptide, wherein the modified 
mRNA and wild type mRNA encode a polypeptide having an identical amino acid sequence (e.g. 
column 4, lines 32-45; column 5, lines 7-20; column 8, lines 28-29). Modifications taught by 
Feigner et al include capping the mRNA, circularizing the mRNA, or chemically blocking the 5 ' 
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end of the mRNA (e.g. column 9, lines 14-27). Feigner et al teach pharmaceutical compositions, 
wherein the modified mRNA comprises a 5' cap structure or a 5' untranslated sequence that does 
not require a 5' cap for translation (i.e. an internal ribosomal entry site, IRES) (e.g. column 11, 
lines 35-63; column 24, lines 30-67; column 25, lines 1-36). Feigner et al teach pharmaceutical 
compositions, wherein the modified mRNA comprises at least one analogue of a naturally 
occurring nucleotide such as an amino-7-dUTP nucleotide to block the 5' or 3' end from RNase 
(e.g. column 12, lines 15-30). These modifications of the mRNA retard degradation of the 
mRNA in the cell (e.g. column 9, lines 15-27). Further, the mRNA is preferred because it does 
not self-replicate, does not integrate into the genome, and allows transient expression of a gene 
product (e.g. column 6, line 38, to column 8, line 35). Feigner et al teach pharmaceutical 
compositions comprising modified mRNA molecules encoding growth hormone, cytokines (e.g. 
interleukins and interferons), tumor antigens, viral antigens or pathogen antigens (e.g. column 
21, lines 56-67; column 22, lines 1-15). These proteins have multiple antigenic epitopes 
(poly epitopes). Feigner et al teach that is advantageous to further include a cytokine in the form 
of a polypeptide or polynucleotide (e.g. column 8, lines 35-41). Feigner et al teach 
pharmaceutical compositions further comprising a cytokine in the form of an mRNA or 
polypeptide (e.g. paragraph bridging columns 22-23; column 8, lines 35-40). 

Feigner et al do not teach the composition where the mRNA has (i) increased GC content 
relative to that of a wild type mRNA encoding the polypeptide, (ii) maximum GC content, (iii) 
substitution of all rare codons with codons recognized by abundant cellular tRNAs, and (iv) no 
3' untranslated AU-rich sequences. 
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Chen et al teach a vaccine comprising a modified MSP-1 nucleic acid sequence with the 
following features: (i) increased GC content, which was produced by lowering the overall AT 
content, (ii) absence of all mRNA instability motifs, (iii) replacement of all rare codons with 
preferred codons of mammary gland tissue, and (iv) replacement of codons with codons that 
code for the same amino acids as the wild type codons (e.g. page 3; page 7; page 10, lines 1-13). 
Chen et al specifically teach that the AUUUA sequence is a recognized mRNA degradation 
sequence from the 3' untranslated region of GM-CSF mRNA and that this instability sequence 
should be removed from the MSP-1 nucleic acid sequence (e.g., paragraph bridging pages 7-8). 
Chen et al teach a modified MSP-1 nucleic acid that has a G/C content increased at least 15% 
relative to that of wild type mRNA encoding the MSP-1 polypeptide (e.g. SEQ ID NO: 1, 45.5% 
GC; SEQ ID NO: 2, 24.2% GC). MSP-1 is an antigen that is expressed during the life cycle of 
the protozoan P. falciparum (e.g. page 1, lines 25-34). Chen et al teach that these modifications 
result in improved expression of the antigenic protein (e.g., page 6, lines 9-23). 

Fomsgaard teaches that it was known in the art that rare codons cause pausing of the 
ribosome, which leads to a failure in completing the nascent polypeptide chain and an 
uncoupling of transcription and translation (e.g., page 1, lines 30-32). Pausing of the ribosome is 
thought to lead to exposure of the 3' end of the mRNA to cellular ribonucleases (e.g., page 1, 
lines 32-33). Fomsgaard teaches that it has been shown that an exchange of the H IV codon 
usage to that of highly expressed mammalian genes greatly improves the expression in 
mammalian cell lines (e.g., page 1, lines 27-29). Fomsgaard teaches the construction of a second 
nucleotide sequence based on a first nucleotide sequence, where the same amino acid sequence 
encoded by the first and second nucleotide, and the second sequence is designed using the most 
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frequent codons from highly expressed proteins in mammals, which are shown in Figure 1 . 



Figure 1 shows the following: 
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Thus, when all codons are replaced with preferred codons, the coding sequence has maximal GC 
content while encoding the same polypeptide sequence as the starting nucleic acid sequence. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the mRNA vaccine compositions encoding an antigenic protein of Feigner 
et al to include the modifications taught by Chen et al, including increasing the GC content, 
eliminating the 3' untranslated AUUUA destabilization elements, and substituting rare codons 
with codons recognized by abundant cellular tRNAs, because Chen et al teach it is within the 
ordinary skill in the art to use such modifications to a nucleic acid encoding an antigenic protein. 
Further, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to replace all codons with the preferred codons taught by Fomsgaard, because Feigner 
et al, Chen et al, and Fomsgaard teach modified nucleic acid sequence. 

One would have been motivated to make such a modification in order to receive the 
expected benefit of increasing the expression of the antigenic protein as taught by Chen et al and 
Fomsgaard. Based upon the teachings of the cited references, the high skill of one of ordinary 
skill in the art, and absent any evidence to the contrary, there would have been a reasonable 
expectation of success to result in the claimed invention. 

Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Feigner et al (US 
Patent No. 5,580,859, cited in a prior action; see the entire reference) in view of Chen et al (WO 
99/20774, cited in a prior action; see the entire reference) and Fomsgaard (WO 00/29561 A2; see 
the entire reference) as applied to claims 1, 4, 6-9, 11-16 and 29-34 above, and further in view of 
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Ueda et al (Nucleic Acids Research, Vol. 19, No. 3, pages 547-552, 1991, cited in a prior action; 
see the entire reference). 

The combined teachings of Feigner et al, Chen et al, and Fomsgaard are described above 
and applied as before. 

Feigner et al, Chen et al, and Fomsgaard do not teach a modified mRNA comprising at 
least one analogue of a naturally occurring nucleotide, where the analogue is a phosphorothioate. 

Ueda et al teach mRNA molecules comprising phosphorothioate nucleotide analogs (e.g. 
pages 548-549, Enzymatic synthesis of phosphorothioate-containing RNAs, and Analysis of the 
phosphorothioates incorporated into RNAs). Ueda ct al teach that mRNA comprising 
phosphorothioate ribonucleotides is more stable in in vitro translation systems (e.g. pages 549- 
550, Stability of phosphorothioate RNAs). Further, Ueda et al teach that more protein can be 
synthesized from a phosphorothioate-modified mRNA (e.g. page 551, right column, 3 rd and 4 th 
paragraphs). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to include a phosphorothioate nucleotide analog of Ueda et al in the modified mRNA 
of Feigner et al, Chen et al, and Fomsgaard because Ueda et al teach it is within the ordinary skill 
in the art to use phosphorothioates in mRNA molecules and Feigner et al, Chen et al and 
Fomsgaard teach modified mRNA molecules. 

One would have been motivated to make such a modification in order to receive the 
expected benefit of increased stability of the mRNA as taught by Ueda et al. Further, one would 
have been motivated to make such a modification in order to receive the expected benefit of 
increasing the amount of the translation product as taught by Ueda et al. Based upon the 
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teachings of the cited references, the high skill of one of ordinary skill in the art, and absent any 
evidence to the contrary, there would have been a reasonable expectation of success to result in 
the claimed invention. 



Response to Arguments - 35 USC §103 

Applicant's arguments filed 1/27/2006 have been fully considered as they apply to the 
new rejections presented above but they are not persuasive. 

At page 17, the response asserts that neither one of Chen et al and Feigner et al teach a 
modified mRNA or modified nucleic acid sequence having a maximum GC content. 

The response asserts that Chen is not broadly directed to a modified mRNA or a modified 
nucleic acid sequence comprising a modified nucleic acid sequence comprising a maximum GC 
content as presently claimed. In response to applicant's arguments against the references 
individually, one cannot show nonobviousness by attacking references individually where the 
rejections are based on combinations of references. See In re Keller, 642 F.2d 413, 208 
USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 
In the instant case, the teachings of Feigner et al are broadly directed to a modified mRNA. 

Further, the response asserts that lowering overall AT content is not equivalent to 
achieving a modified mRNA or nucleic acid sequence having a maximum GC content. The 
response asserts that the teachings of the Chen et al reference are limited to improving 
expression of MSP- 1 in mammary tissue, and that these modifications are directed to 
embodiments where AT content may increased. This is not found persuasive. Chen et al 
specifically teach lowering AT content of the sequence (e.g., page 10, lines 1-13). Furthermore, 
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Chen et al and Fomsgaard teach that it is desirable to replace codons recognized by a rare 
cellular tRNA with codons recognized by abundant cellular tRNAs. When one replaces all 
codons with commonly used codons, as taught by Fomsgaard, each codon is maximized for GC 
content while still coding for the same amino acid (e.g., Fomsgaard, Figures 1 and 7). Thus, the 
combined teachings of Feigner et al, Chen et al and Fomsgaard would not result in an increase in 
AT content. Rather, the combined teachings result in maximum GC content. 

The response asserts that Feigner et al do not teach a modified mRNA or nucleic acid 
sequence having altered or maximized GC content and is silent with respect to a modified 
mRNA or nucleic acid sequences that comprises a substitution wherein at least one codon 
recognized by a rare cellular tRNA is replaced by a codon recognized by an abundant cellular 
tRNA. In response to applicant's arguments against the references individually, one cannot show 
nonobviousness by attacking references individually where the rejections are based on 
combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re 
Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). In the instant case, these 
deficiencies are remedied by Chen et al and Fomsgaard. 

Conclusion 

No claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer Dunston whose telephone number is 571-272-2916. The 
examiner can normally be reached on M-F, 9 am to 5 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph Woitach can be reached at 571-272-0739. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Jennifer Dunston, Ph.D. 

Examiner 

Art Unit 1636 

/JD/ 

/Celine X Qian Ph.D./ 

Primary Examiner, Art Unit 1636 



